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Humans have a fundamental need for social relationships. From an evolutionary
standpoint, the drive to form social connections may have evolved as an adaptive
mechanism to promote survival, as group membership afforded the benefits of shared
resources and security. Thus, rejection from social groups is especially detrimental,
rendering the ability to detect threats to social relationships and respond in adaptive ways
critical. Previous research indicates that social exclusion alters cognition and behavior in
specific ways that may initially appear contradictory. That is, although some studies have
found that exclusionary social threats lead to withdrawal from the surrounding social
world, other studies indicate that social exclusion motivates affiliative social behavior.
Here, we review the existing evidence supporting accounts of avoidant and affiliative
responses, and highlight the conditions under which both categories of responses may be
simultaneously employed. Then, we review the neuroimaging research implicating specific
brain regions underlying the ability to detect and adaptively respond to threats of social
exclusion. Collectively, these findings are suggestive of neural system highly attuned to
social context and capable of motivating flexible behavioral responses.
Keywords: social exclusion, need to belong, withdrawal, affiliation, social brain, self-esteem, medial prefrontal
cortex, ventral anterior cingulate cortex
INTRODUCTION
Humans have a fundamental need for social groups (Bowlby,
1969; Baumeister and Leary, 1995). From an evolutionary per-
spective, group membership affords the benefits of shared
resources and security. Because social exclusion poses critical
challenges for survival, the drive to maintain social relation-
ships may have evolved for adaptive purposes. As a basic human
motive, the need to belong activates behavior and influences cog-
nition and emotion. Failure to satisfy this need for close social
connections has been associated with a variety of adverse conse-
quences, including self-defeating behaviors, negative moods, and
mental and physical health complications (Twenge et al., 2001;
Cacioppo et al., 2006).
The need to belong theory is supported by evidence that
people feel anxious when facing actual or potential exclusion
from social groups (Baumeister and Tice, 1990). According to
social exclusion theory, people are socially excluded for reasons of
immorality, incompetence, or unattractiveness. Breaking group
norms and rules, which is the essence of immorality, threat-
ens group structure; incompetence provides a drain on group
resources; and being physically unattractive or having a stigma-
tizing condition may suggest inferior genes.
In order to induce experiences of social exclusion in the lab-
oratory, researchers have utilized a variety of manipulations,
including playing the virtual ball-tossing game Cyberball, receiv-
ing fictitious predictions that their future lives will be isolated and
lonely, and recalling past experiences of rejection (for compre-
hensive reviews of the various methodologies, we point interested
readers to Baumeister et al., 2007, and DeWall et al., 2011a).
Results of previous behavioral research indicate that experienc-
ing social exclusion alters cognition and behavior in specific
ways that may initially appear contradictory. That is, although
some studies have found that social exclusion leads to withdrawal
from the surrounding social world and emotional numbness
(e.g., Twenge et al., 2003; Baumeister et al., 2007), other studies
suggest that social exclusion actually motivates affiliative social
behavior (e.g., Gardner et al., 2000; Pickett et al., 2004; Maner
et al., 2007). Here, we review the existing evidence support-
ing both avoidant and affiliative responses, and highlight the
conditions under which both categories of responses may be
simultaneously employed. Furthermore, given the importance of
group inclusion, there ought to be mechanisms for detecting
as well as adaptively responding to threats of social exclusion
(Heatherton, 2011). After reviewing the behavioral findings, we
discuss the neuroimaging research implicating the specific brain
regions underlying the ability to detect and adaptively respond to
threats of social exclusion.
AVOIDANCE OF SOCIAL INFORMATION
Prior research suggests that social exclusion motivates with-
drawing from the surrounding social world and produces feel-
ings of emotional detachment (Twenge et al., 2003; DeWall
and Baumeister, 2006; Baumeister et al., 2007). Specifically,
Twenge et al. (2003) demonstrated that social exclusion results in
lethargy, avoidance of self-awareness, and emotional numbness.
Additional support for emotional numbness following exclusion
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is abundant, as excluded participants repeatedly fail to report
occurrences of negative mood or aversive emotions (e.g., Twenge
et al., 2001, 2002, 2003, 2007; Baumeister et al., 2002; DeWall
and Baumeister, 2006; Maner et al., 2007; DeWall et al., 2009).
Moreover, when differences are found, they do not mediate the
observed behavioral effects, suggesting that experiencing social
exclusion results in a state of emotional numbness, rather than
acute emotional distress. Withdrawal and emotional numbness
may help avoid the initial pain of an experience of rejection, as
well as protect the self from further experiences of social distress
(Baumeister et al., 2007).
One consequence of this withdrawal is the apparent failure
to demonstrate concern for others. Following receiving fictitious
feedback about having a lonely future life, participants donated
less money to student funds, expressed disinterest in volunteering
for future lab experiments, and picked up fewer dropped pen-
cils (Twenge et al., 2007). Moreover, social exclusion decreases
motivation to attend to the emotional states of others. Indeed,
excluded participants report less empathic concern for the social
misfortunes of others, such as being rejected by a romantic
partner (DeWall and Baumeister, 2006; Twenge et al., 2007).
Such a disinterest in other people and failure to consider
their emotional states may even lead to aggressive interpersonal
behaviors. Across several studies, excluded participants weremore
likely to provide negative job evaluations (Twenge et al., 2001),
deliver an aversive noise (Twenge et al., 2001), administer exces-
sive amounts of hot sauce to participants who dislike spicy food
(DeWall et al., 2010), and force others to listen to an annoying
tape (Buckley et al., 2004).
On a broader level, these responses may represent failures of
regulatory efforts to exert self-control (Baumeister et al., 2007).
The capacity to properly regulate behavior and control impulses,
and to put the needs of the group above one’s own, is crit-
ical for maintaining social relationships and group cohesion
(Heatherton, 2011). From this perspective, effectively regulating
behavior is closely related to social acceptance, as failure to do so
may lead to undesirable outcomes, such as eviction from social
groups (Twenge et al., 2001; DeWall et al., 2011a). Several studies
have further probed this link by investigating how social exclusion
directly affects self-regulatory performance. Exclusion appears to
impair self-regulatory efforts, as measured by decreased perfor-
mance on intelligence tests and tasks requiring executive function
(Baumeister et al., 2002, 2005) and an increased tendency to
eat unhealthful foods (Baumeister et al., 2005). It should be
noted that providing additional motivations to regulate behaviors
(e.g., offering a cash incentive) reverses these effects, suggest-
ing that exclusion renders people unwilling, but not unable, to
exert self-regulatory control (DeWall et al., 2011a). Thus, the
impaired regulatory performance described above suggests that
excluded individuals may simply not care about gaining positive
impressions (and ultimately, social acceptance) from others.
In summary, experiencing social exclusion has been shown
to result in withdrawal and emotional numbness. Consequently,
people have a diminished desire to empathize with others, occa-
sionally even engaging in aggressive behaviors. These behavioral
tendencies are consistent with the reasoning that exclusion leads
to a lack of concern for others, resulting in reduced motivation
to regulate behavior in desirable ways and obtain social accep-
tance.
ATTENTION TO SOCIAL INFORMATION
In contrast to the withdrawal pattern, other work suggests that
social exclusion alters cognition and behavior in more socially
affiliative ways. Notably, social exclusion appears to bias cogni-
tions such that people can more readily identify social infor-
mation (see also Cacioppo and Cacioppo, 2012). Gardner et al.
(2000) investigated the saliency of social information following
social exclusion. Participants engaged in a simulated chat room
experience during which they were accepted or rejected by sup-
posed peers. Following this experience, participants read diary
entries containing social and nonsocial information, and were
administered a surprise memory test for events in the diaries.
Results revealed that socially excluded participants displayed
enhanced memory for social information and events. Similarly,
Pickett et al. (2004) provided evidence that the desire to have a lot
of social relationships heightens attention paid to the surround-
ing social world. Specifically, people who reported having a strong
desire to belong to social groups demonstrated greater accuracy in
identifying emotional facial expressions, as well as the valence of
spoken words.
Just as important as identifying social information is deter-
mining its authenticity. Indeed, socially excluded people canmore
readily distinguish between real and fake (“Duchenne”) smiles
(Bernstein et al., 2008) and display a preference for real smiles
(Bernstein et al., 2010), suggesting a heightened ability to decode
social information.
These studies offer the possibility that social information
becomes more salient following social exclusion because it sig-
nals potential affiliation opportunities. In line with this reasoning,
Maner et al. (2007) demonstrated that social exclusion leads peo-
ple to view others in a more positive light (e.g., as more friendly
and desirable) and to display an increased desire to workwith oth-
ers in groups rather than working alone. Such biased cognitions
may generalize to generally seeking out more positive stimuli.
Indeed, DeWall et al. (2011b) demonstrated that excluded partici-
pants spontaneously recalled more positive events than those who
did not experience exclusion. Moreover, exclusion leads people
to group words together based on positive emotional connota-
tions (e.g., matching “puppy” with “parade” instead of “beetle”),
and to complete more word stems with words depicting positive
emotions.
Additional research has investigated the overt behavioral
responses resulting from these cognitive biases. Specifically,
excluded people appear motivated to engage in affiliative social
behavior. Maner et al. (2007) performed a series of studies exam-
ining behavior following manipulations of social exclusion. They
found that social exclusion leads to a greater desire to make new
friends and form social bonds, and to work cooperatively with
others on tasks.
Together, this research illustrates how social exclusion can bias
cognitive processes in socially affiliative ways. These behaviors are
likely driven by the desire to re-establish social bonds, and ulti-
mately, may increase the likelihood of gaining acceptance from
others (DeWall et al., 2011a).
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SIMULTANEOUSLY EMPLOYED PROCESSES
For years, these seemingly contradictory accounts of responses
to social exclusion prevailed. However, recent evidence suggests
that responses to social exclusion may be more nuanced than
simply avoiding or approaching others. Instead, people might
simultaneously employ both defensive and affiliative strategies,
allowing them to avoid further distress while also encouraging the
establishment of positive social connections (Hess and Pickett,
2010). This line of reasoning is supported by an eye-tracking
study by DeWall et al. (2009) in which socially excluded par-
ticipants displayed decreased attention to negative social stimuli
while selectively attending to signs of social acceptance. Moreover,
exclusion results in differential attempts to infer the mental states
of others. Specifically, people apparently display a preference for
mentalizing about positive social information and avoid con-
sidering negative aspects of their social world (Powers et al.,
in press).
This interpretation converges nicely with one of the ear-
liest models of self-regulation (Carver and Scheier, 1982), in
which people regulate their behaviors in adaptive and profitable
ways when favorable outcomes are expected, but escape from
self-awareness and withdraw when unfavorable outcomes are
expected. Indeed, unfavorable outcomes following social exclu-
sion (e.g., thinking about the mental states of potential social
threats) are met with mental withdrawal, while favorable out-
comes (e.g., re-establishing social ties) are met with continued,
possibly enhanced efforts.
SOCIAL EXCLUSION AND SELF-ESTEEM
If humans have a fundamental need to belong, then there ought to
be dedicated mechanisms for detecting threats to social inclusion
(Leary et al., 1995; Heatherton, 2011). Put another way, given the
fundamental importance of group inclusion to mental and physi-
cal health, humans need to be especially sensitive to signs that the
group might exclude them. According to the sociometer model,
self-esteem functions as a monitor of the status of interpersonal
relationships and the possibility of social exclusion. When people
behave in ways that increase the likelihood they will face exclu-
sion, they experience a reduction in state self-esteem (Leary et al.,
1995).
According to the sociometer theory, people likely vary in
terms of how their sociometers are calibrated (Leary et al.,
1995). For instance, high self-esteem individuals generally feel
accepted and included and expect others to like them. Therefore,
they may be less concerned with interpersonal evaluation than
people with moderate or low self-esteem (Leary and Downs,
1995). Indeed, when asked to estimate occurrences of posi-
tive and negative feedback, individuals with high self-esteem
reported receiving more positive feedback than those with low
self-esteem. Moreover, those with high self-esteem consistently
overestimated the amount of positive feedback they received,
while those with low self-esteem were generally accurate in their
estimations (Somerville et al., 2010b). Although people with high
self-esteem apparently do experience a reduction in feelings of
state self-esteem when excluded, they may not drop to a level that
suggests they are in imminent danger of being excluded. By con-
trast, people with low self-esteem have a tendency to more readily
perceive rejection, and this is reflected in the relative calibration
of their sociometers (Leary et al., 1995).
ASSOCIATED BRAIN MECHANISMS
Given the importance of group inclusion for survival, various
brain mechanisms may be particularly attuned to information
about the social world. From this perspective, there ought to
be neural mechanisms for detecting threats of social exclusion,
as well as adaptively responding to them (Heatherton, 2011).
Indeed, neuroimaging research has revealed that specific brain
regions support these dissociable processes.
Studies examining neural responses during the experience of
social exclusion have consistently revealed activation in the ante-
rior cingulate cortex (ACC), although some studies implicate
more dorsal ACC regions (e.g., Eisenberger et al., 2003), while
others observed more ventral activations (e.g., Somerville et al.,
2006). The ACC is involved in a variety of cognitive and affec-
tive processes (see Bush et al., 2000), and debate in the field still
exists regarding the exact region of the ACC involved in detecting
threats of social exclusion; however we note the extant literature
that implicates ventral ACC in emotional and social processes
and disorders including depression (Drevets et al., 1997; Mayberg
et al., 2005; Moran et al., 2006). Other brain regions that have
been shown to respond to social exclusion include the ventro-
lateral prefrontal cortex (vlPFC), which may be involved in the
regulation of distress, and the insula, which has been implicated in
processing the sensory components of physical pain (Eisenberger
et al., 2003; Eisenberger and Lieberman, 2005).
During adolescence, the salience of peer interactions and
an increased desire to be accepted by others suggest that the
brain may uniquely respond to experiences of social exclusion
(Somerville et al., 2010a; Masten et al., 2011). Masten et al. (2009)
scanned adolescents during an experience of social exclusion and
found activation in the insula. However, they noted that experi-
encing social exclusion failed to recruit the dorsal ACC or vlPFC,
as has been previously reported in adults. Other studies have
consistently revealed involvement of the ventral ACC in adoles-
cents experiencing social exclusion (Gunther Moor et al., 2010;
Sebastian et al., 2011). Taken together, neural responses in ado-
lescents to social exclusion appear to be marked by engagement
of the ventral ACC and insula. That the vlPFC is not implicated
in adolescents as it is in adults is may be indicative of a differ-
ential sensitivity to social exclusion across the lifespan (Pfeifer
and Blakemore, 2012). Alternatively, the ongoing maturation of
the PFC during adolescence may lead to activation patterns that
would differ from that of adults.
To the extent that self-esteem functions as a monitor of the
likelihood of social exclusion, this ought to be reflected by dif-
ferential neural responses. Somerville et al. (2010b) examined
functional brain activity in response to evaluative social feed-
back as a function of self-esteem. They found that activity within
ventral ACC is modulated by self-esteem, such that individu-
als with low self-esteem display enhanced activity to positive
versus negative feedback. Ventral ACC activity did not distin-
guish between positive and negative feedback for individuals
with high self-esteem. This finding suggests a neural mecha-
nism underlying the particular sensitivity of individuals with
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FIGURE 1 | Following social exclusion, activity in dmPFC, a brain region
involved in mentalizing, (1) is reduced when viewing negative social
scenes, and (2) increases in a linear fashion across valence categories
(from negative to neutral to positive). Inset displays location of dmPFC
ROI (6, 54, 21). Thus, people may be motivated to mentalize
about the positive aspects of their social worlds following
rejection, but avoid doing so for negative social information
(Powers et al., in press).
low self-esteem to cues indicative of social standing, and further
implicates the ventral ACC as critical in the representation of
social relations.
This work highlights the neural mechanisms involved in
detecting threats of social exclusion. Recently, in order to more
clearly understand the cognitive processes underlying the dif-
ferential behavioral reactions to social exclusion detailed above,
we explored neural responses immediately following an experi-
ence of social exclusion (Powers et al., in press). We employed
a modified version of a social exclusion manipulation used in
previous behavioral research (see Twenge et al., 2001), in which
participants were provided with fictitious feedback indicating that
their futures would be filled with long-lasting, stable relationships
(social inclusion) or that they would be isolated and lonely (social
exclusion). Participants were then scanned while viewing a series
of pictures varying in social (i.e., with people, without people)
and emotional (i.e., negative, neutral, positive) content. We found
that socially excluded individuals failed to recruit dorsomedial
prefrontal cortex (dmPFC), a brain region consistently implicated
in mentalizing, for negative social scenes. Critically, dmPFC was
still engaged when viewing positive social scenes. Moreover, fol-
lowing social exclusion, dmPFC demonstrated a linear effect of
valence, with greater activity to positive social scenes compared
to negative social scenes (see Figure 1). Importantly, there was
no effect of social exclusion on dmPFC response to nonsocial
scenes. Our results suggest that people are motivated to mentalize
about the positive aspects of their social worlds following rejec-
tion, but avoid doing so for negative social information. Thus,
the behavioral strategies engaged in response to social exclusion
may reflect differential engagement of brain regions involved in
understanding the mental states of others.
Taken together, this evidence suggests that neural activity dif-
fers depending on whether people are actively being excluded or
responding to a very recent experience. While open questions
remain, as neuroimaging research in this field is still in its infancy,
these findings do highlight the sensitivity of the brain to social
context and the status of interpersonal relationships, and offer
insight into developmental changes.
SUMMARY
Emotional threats can enhance or impair social cognition.
Responses to social exclusion seem to engender categorically
oppositional reactions to socially relevant stimuli and situa-
tions, with research showing both that social exclusion motivates
withdrawal from the surrounding social world and antisocial
behaviors and also that excluded people appear highly attuned
to social information, specifically that which is positive, and
display a propensity to engage in prosocial behaviors. That is,
people may concurrently employ avoidant and affiliative strate-
gies in an effort to most adaptively respond to social threats.
In this way, people may protect themselves from further dis-
tress while simultaneously attempting to form positive social
connections with others. Neuroimaging research has revealed
that specific neural regions, notably the ACC and mPFC, sup-
port the ability to detect and adaptively respond to social
threats. Across these responses, a clear pattern of social speci-
ficity emerges. That is, converging behavioral and neuroimaging
evidence reveals that both affiliative and avoidant responses to
social exclusion are specific to social stimuli. Considered in con-
cert, these findings are suggestive of neural system highly attuned
to social context and capable of motivating flexible behavioral
responses.
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